Cell cycle regulation and apoptosis mediated by p53 in response to hypoxia in hepatopancreas of the white shrimp Litopenaeus vannamei.
Although hypoxic aquatic environments cause negative effects on shrimp, these animals can withstand somewhat hypoxia, but the cellular mechanisms underlying this capacity are still poorly understood. In humans, mild hypoxia causes the induction of many proteins to allow cell survival. In contrast, apoptosis is induced during severe hypoxia leading to cell death. p53 is a key transcription factor that determines cells fate towards cell cycle arrest or induction of apoptosis in humans. The aim of this work was to study the role of p53 in cell cycle regulation and apoptosis in response to hypoxia in hepatopancreas of the white shrimp Litopenaeus vannamei. p53 was silenced by RNAi and afterwards the shrimp were exposed to hypoxia. Cdk-2 was used as indicator of cell cycle progression while caspase-3 expression and caspase activity were analyzed as indicators of apoptosis. p53 levels in hepatopancreas were significantly higher at 48 h after hypoxic treatment. Increased expression levels of Cdk-2 were found in p53-silenced shrimp after 24 and 48 h in the normoxic treatments as well as 48 h after hypoxia, indicating a possible role of p53 in cell cycle regulation. In response to hypoxia, unsilenced shrimp showed an increase in caspase-3 expression levels, however an increase was also observed in caspase activity at 24 h of normoxic conditions in p53-silenced shrimps. Taken together these results indicate the involvement of p53 in regulation of cell cycle and apoptosis in the white shrimp in response to hypoxia.